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2The PDF uncertainty for an observable O is the maximal change in O as a function of variables fz
i
g varying




























and t = 5 is a small step in the space of z
i
. For brevity O(z
0
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; : : : ; z
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The PDF error (1) is a combination of 32 cross sections, each of which is known with some uncertainty due to
the Monte-Carlo integration. One might be concerned about accumulation of Monte-Carlo errors in the process
of calculation of ÆO. Fortunately, this accumulation does not happen, because the calculation of ÆO in Eq. (1)
and the propagation of Monte-Carlo errors involves only summation in quadrature. The Monte-Carlo error
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Hence, in this case the Monte-Carlo error for ÆO is proportional to the Monte-Carlo error for O
i
and not to the
number of the PDF parameters. In our calculation, the Monte-Carlo uncertainty of ÆO does not exceed 20% of
ÆO:
In addition to the symmetric error ÆO, it is useful to estimate maximal variations of O in the positive and























































These variations dene the true allowed range for O and may dier signicantly from ÆO. For instance, ÆO for
the total cross section of W





are  3 and +7%, respectively.
In the associated WH production at the integrated luminosity
R
Ldt = 15 fb
 1
, we expect the following












The number in parentheses is the symmetric relative error for S or B estimated with the help of Eq. (1).




































S + B=S are smaller (1.5%-1.8%) than the un-
certainties on S and B ( 3%), which signals a correlation between the PDF errors for S and B. We can




=B (Fig. 1). On
average, the magnitude of ÆS
i
=S is larger than the magnitude of corresponding ÆB
i











=B)j = 1:53 exceeds unity. However, we are more interested in the




=B, which give dominant contributions to the total relative




=B are well correlated,
3Figure 1: Spread of ÆS
i
=S (circles) and ÆB
i
=B (boxes) for
i = 1; : : : ; 16.





tion (solid line) as compared to the PDF uncertainty band
for the background (dashed lines).
so that their contributions to Æ(S=B)=(S=B), etc., cancel. As a result, the relative errors for the statistical
quantities are smaller than the relative errors for S and B:




=Bg can be quantied by introducing the cosine of the










































and correlated or anticorrelated S and B correspond to cos' = 1 or  1, respectively. Similar correlation angles
can be calculated for any pair of relative errors, including the errors for backgrounds in the upper and lower
side bands. We nd that cos' for S and B, S+B and S in the signal band are 0:89, 0:95, respectively, i.e., the
correlation is very good. The correlation cosine between the background cross sections in the lower and upper





distribution and not its shape. Correspondingly, the extrapolation from the side bands accurately
approximates the background in the signal band. Fig. 2 illustrates the relative size of PDF uncertainties for the
background in comparison to the signal plus background distribution.
To conclude, we propose to use asymmetric PDF errors and correlations between PDF errors in detailed studies
of PDF uncertainties. Using these quantities, we nd that the cumulative eect of the PDF uncertainties on the
signicance for the discovery of the Higgs bosons at Tevatron is not large ( 1:5 1:8%). The PDF uncertainties
for the signal and background ( 3%) are much smaller than the eventual statistical errors for the measurement
of the WH cross section (
>

25%) even if Tevatron Run II accumulates 15 fb
 1
of the integrated luminosity.
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